• M 6.0, August 24th, 2016, mostly affecting the municipalities of Accumoli, Amatrice and Arquata del Tronto; • M 5.9, October 26th, 2016, mostly affecting Castelsantangelo sul Nera, Visso, Ussita and Preci; • M 6.5, October 30th, 2016, mostly affecting Norcia, Castelsantangelo sul Nera and Preci; • M 5.0, January 18th, 2017, mostly affecting Capitignano, Amatrice and Campotosto.
According to the most recent report of the Italian Civil Protection Department (DPC 2018) the earthquake sequence caused 299 victims, all due to the August 24th event and distributed in the municipalities of Amatrice (237), Accumoli (11) and Arquata del Tronto (51, all concentrated in the settlement of Pescara del Tronto). This terrible outcome was also caused to the unfortunate occurrence of this shallow earthquake, the first one in the sequence and with a PGA value recorded in Amatrice equal to 0.87 g, during the highest touristic season. Luckily, the events of October 26th and October 30th did not cause further victims. About 400 injuried people needed hospitalization.
The most affected area extended over the territory of 4 different Italian regions (Lazio, Umbria, Marche and Abruzzo), with a total land area of about 8000 km 2 and a population of approximately 600,000 inhabitants. The number of homeless people exceeds 30,000 in November 2016.
The articles included in this special issue deal with several key aspects of this earthquake sequence, namely:
• Characteristics of the seismic action, considering recorded ground motions and the associated structural demand, combined effects of specific site responses and building vulnerability on observed consequences, geotechnical effects on structures/infrastructures and environment; • Large scale assessment and comparisons, via numerical reproduction of damage scenarios based on simplified mechanics-based damage vulnerability models, and studies on the effects of damage cumulation on the assessment of macroseismic intensity; • Damage in residential buildings, mostly old stone masonry and reinforced concrete (RC) structures, non-structural damage and effectiveness of retrofit strategies applied after recent seismic events; • Performance of public facilities including schools, hospitals, bridges and churches.
Five manuscripts in the special issue analyze the characteristics of the seismic action of the earthquakes in the sequence and focus on different aspects of structural demand and geotechnical effects: The stock of residential buildings in the affected area is rather inhomogenous, presenting mostly unreinforced masonry and RC structures with various vulnerability due to different materials, characteristics and detailing, depending on the different availability of construction materials, the history of the settlement, the occurrence of past seismic events and possible reconstruction policies adopted over time, the year of first seismic classification of the municipality and the demographic trend causing in many cases lack of building maintenance. Four articles address these issues:
• Sorrentino et al. (2018) study the behavior of ordinary masonry buildings, i.e. more than three quarters of all constructions in the area, focusing in particular on the municipalities of Amatrice, Arquata del Tronto, Accumoli, Castelsantangelo sul Nera and Norcia and highlighting the role in old masonry structures of the specific vulnerability factors associated with different material properties (mortar), structural features (number of stories), details (presence of effective connections) and past retrofit interventions. • Sisti et al. (2018) report the analysis of the clear effectiveness of strengthening techniques implemented in masonry buildings in Norcia after the seismic events that stroke the city in 1971, 1979 and 1997 , which significantly reduced the seismic vulnerability in comparison to similar buildings in other municipalities/regions. analyse the response of RC buildings in Amatrice, reporting the heavy damage conditions associated with masonry infills and their interaction with RC frames and comparing observed damage to damage predictions obtained with the POST method. • Perrone et al. (2018) focus on the seismic damage to non-structural elements, which systematically included partition walls, ceiling systems, chimneys, as well as non-structural vaults and stuccoes.
The seismic performance of public buildings and facilities was in many cases poor, reflecting a general need for effective policies and investments on their seismic safety. Four papers deal with public buildings, infrastructures and heritage structures:
• Di present the outcome of post-earthquake inspections carried out on 1514 school building structures in the aftermath of the 2016 earthquake, analysing the usability results in correlation with the buildings characteristics, seismic action and damage to structural and non-structural components; present an overview on the response of the healthcare system starting from the survey of 5 hospital complexes, which resulted partially or totally unusable with heavy consequences on the healthcare services and transfer of patients to other hospitals; • Di report on the performance of masonry and RC bridges in the epicentral area, which generally experienced some damage, but resulted sufficiently safe in terms of prevention of collapse; • Penna et al. (2019) present the result of post-earthquake surveys to churches which, due to their intrinsically high vulnerability, were found damaged at significant distances from the epicentres, hence involving an extremely large territory (about 30,000 km 2 ).
The experience of this sequence offers several lessons that should be learnt to improve preparedness and prevention actions. The unique circumstances of the earthquake sequence, also due to the number of strong events striking a wide and mostly mountain area, partially damaging the road system and followed by an exceptionally snowy winter, made the emergency management and rehabilitation process even more complicated.
With specific reference to prevention, the seismic performance of the built environment observed during the 2016-2017 Central Italy earthquake sequence highlights once more the high fragility of the territory, confirming the need for preventive actions to guarantee acceptable levels of protection and functionality, both in private residential buildings and in public facilities and infrastructures. To this end, the articles included in this special issue offer a first basis for a wider discussion on both the development of the reconstruction programs to be carried out locally and the definition of an effective and general strategy of risk mitigation.
